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SOFTWARE FOR VIRTUAL INTERIOR DESIGN 
Gustina bt Yusuf 
This study aims to identify the comparison four different kinds of the software for 
Virtual Interior Design. Four of the software for Virtual Interior Design are 
Virtual Reality Modelling Language (VRML), OpenGL, C'Nedra and INT3D 
System which is the software that can be use to design and develop the virtual 
environment. Each of the software is deeply focus on the advantages, strengths, 
limitations and similarity. The method use for evaluating the software is by 
comparing the characteristic of the software and by looking at the early case study 
from previous researchers. In this study, researcher try to use one of the software 
which is called VRML to design and develop the virtual environment and it 
involves the system design and system development which is discuses detail in 
chapter 4 and 5. After being compared, this research will come up with the 
solutions and the future recommendation for other researcher. As for the findings, 
researcher find that each of the software have it own advantages and the strengths 
in CIder to support the virtual reality environment. for overall, this study helps 
the system developer to improve the limitation of the software and recommend for 
future research on others application. 
Vlll 
ABSTRAK 
PERISIAN DALAM REALITI MAYA UNTUK REKAAN DALAMAN 
Gustina bt Yusuf 
Kajian ini bertujuan mengenalpasti perbezaan diantara empat jenis perisian yang 
digunakan dalam pembangunan reality maya dalam rekaan dalaman. Empat 
jenis perisian yang dikaji ialah Virtual Reality Modelling Language (VRML), 
OpenGI, 
C 'Nedra dan INT3D system dimana pada setiap perisian ini akan diberikan focus 
lllama mengenai kelebihan, kekuatan, limitasi serta kesamaan. Kaedah yang 
digunakan untuk menilai setiap perisian alah dengan cara melihat kepada cirri­
ciri yang ada pada perisian dan melihat kepada kajian kes yang terdahulu. 
Da/am kajian ini juga, pengkaji telah mengambil initiative untuk mencuba salah 
saW perisian yang dikenali sebagai VRML untuk tujuan merekabentuk dan 
membangun persekitaran maya yang dibincangkan secara mendalam dalam bab 
4 dan 5.Sebagai perolehan akhir, pengkaji mendapati setiap jenis perisian 
mempunyai kekuatan serta kelebihan yang tersendiri untuk menyokong 
pembangunanpersekitaran reality maya. Secara keseluruhan, kajian ini dapat 
membantu pembangun system untuk memperbaiki limitasi perisian dan di 







Animations, graphic and other form of images become one of the new 
challenges in the field of given the feel of realistic to the user. It has been used in 
many applications such as design and decoration, building development, 
entertainment and one of the famous fields is in interior design which is developed 
the graphic by combining the technique in Virtual Reality way. 
1.0.1 Interior Design 
Interior design is one of the fields that combining the art of design and 
interior environment. It involves the creating, design and creativity to build the 
environment. According to Chambell (1995), the early Interior Design realized 
through drawing and drafting has become the standard method of design in 
architecture. Before the designer of decorated the environment in real world, it 
needs sketching task in a hard of paper to give an early expression. 
Figure 1.1 shows the two-dimensional plan of the living room interior 
design. According to him, Design explorations and development have been 
heavily influenced by techniques exploiting the characteristics of drafting 
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equipment: orthographic projections in plan, section, and elevation, axonometric 
views, and perspectives. 
Figure 1: Example of Sketching (Adrienne Chinn Design, 2004) 
Regularly, the interior design involves the user and the designer at the 
same place to deal with or means that they need to meet at one place to discuss the 
product, design and pattern of the interior design interest by the clients or user. It 
is more static environment when the designer needs to visualize the environment 
need by the clients and combining their ability to attract or convince the clients to 
buy their design. This is one of the limitations of traditional methods of Interior 
Design and this make a gap between user and the designer itself. 
According to Korpipa et al (2004), Interior design is usually made by the 
designer and the client both being in the same place, which requires some 
traveling for at least one of them. They claims that traditional methods in Interior 
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Design usually lack depth and sense of realism, as well as require the designer and 
the client to meet in one place. 
Interior design can come up with many of environments such as home, 
office, apartment, and others. From the course description of the Rhodec 
International Institution (2004), Housing and Interior Design is a specialized field 
designed to understand the influences affecting housing decisions. It includes 
instruction in the social and psychological aspects of housing, the consumer 
aspects, housing trends and issues, the application of design principles to the 
living environment, home furnishings and equipment, home care and 
maintenance, and exploration in related occupations or careers. 
Figure below is one of the examples of Interior Design environment in 
reality environment. 
Figure 2: Examples ofInterior Design (Ambiance Interior Design, 2004) 
But nowadays, it became one of the applications that can apply the 
realistic feel to the user. In the field of education, interior design is generating a 
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motive in order to practice student and also one of the potential marketing for the 
businesses or some of the organization wants to introduce their product by using 
the rapid changing of technology either they try to use the latest technology like 
internet or other kind of ways Rhodec International Institution (2004). 
From the traditional method in decorating the interior design, it becomes 
more challenge field when the interior design can attract the user, can give the feel 
of realistic and become easier for the user to decorate by them in website 
platform. 
1.0.2 Virtual Reality 
Virtual reality (VR) has already become a method for computer interaction 
between computer and modem society in many fields. In our new era, it becomes 
one of the famous ways to enhance knowledge. According to John (1999), VR is 
a field of study that involve in simulation environment by using certain technique 
to ensure the immersive and non-immersive feel to the user. 
Many of the researchers give the VR terms according to their perception. 
According to Beier (2004), The term 'Virtual Reality' (VR) was initially coined by 
Jaron Lanier, founder of Virtual PL Research (1989). He added that, other related 
terms for VR is include 'Artificial Reality' (Myron Krueger, 1970s), 'Cyberspace' 
(William Gibson, 1984), and, more recently, 'Virtual Worlds' and 'Virtual 
Environments' (Beier, 2004). 
4 

Another researcher said that, VR system creates a 'cyberspace' where it is 
possible to interact with anything and anyone on a virtual level (Vince, 1995). 
VR environment can be achieved by three different types ofVR system such as: 
1.0.2.1 Non-Immersive System or Desktop System 
Using the desktop system, the virtual environment is viewed through a 
portal or window by utilising a standard high resolution monitor and interaction 
with the virtual environment can occur by conventional means such as keyboards, 
mice and trackballs or may be enhanced by using 3D interaction devices such as a 
SpaceBall; or DataGlove; (Kalawsky, 1998). 
The non-immersive system has it own advantages which, this types of 
system do not require the highest level of graphics performance, no special 
hardware to browse and can be implemented on high specification personal 
computer. Figure 1.3 shows that the user interacts with the virtual interior design 
environment by using the devices called Head Mounted Display in non-immersive 
VRsystem 




1.0.2.2 Semi-immersive System 
Other type of VR system is semi-immersive system. Kalawsky (1998) 
mentioned that, a semi-immersive system would comprise of a relatively high 
performance graphics computing system, which can be coupled with either: 
• A large screen monitor 
• A large screen projector system 
• Multiple television projection systems 
He added that, Semi-immersive systems are a relatively new implementation of 
VR technology and borrow considerably from technologies developed in the flight 
simulation field. 
Figure 4: A semi-immersive wide-screen projection system in use with shutter 
glasses (Kalawsky, 1998) 
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1.0.2.3 FuUy-immersive System 
The third ofVR system is Full-immersive system. This type ofVR system 
allows users to feel highly realism in the environment. The most direct 
experience of virtual environments is provided by fully immersive VR systems 
(Kalawsky. 1998). 





Figure 5: Examples of Fully immersive System (Beier, 2004) 
According to Kalawsky (1998). this kind of VR systems is also very 
powerful for visualizing and interacting with large or abstract multidimensional 
environments. He also added by using VR system, offers an almost unlimited 
space and it can represent and provide interactions in real-time. Which means, this 
type ofVR system more advanced than the other kind ofVR system and the user 
of the system can interact with the environment more independent when the space 
ofthe environment more bigger. 
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Figure 6: Examples ofVirtual Interior Design (Marc Bematchez, 2005) 
Nowadays, this field are not new and it has been explore by many 
researchers when the VR is introduced at the beginning and they tried to apply the 
VR with a potential field that is interior design. According to Chambell (1995), In 
order to support the VR interior design interact with the users 0 f the system, one 
of the important elements is to develop one of the systems that can be render or 
being walkthroughs. This means, the scene in the environment can be scene or 
can be explore by using the VR devices. 
According to Chambell (1995), "Walkthroughs" have surfaced in the 
design professions as a presentation and design tool. He added by ''walking'' 
through computer simulations of a design (generated with Computer Aided 
Design), architects and clients alike have been able to visualize and evaluate 
designs and clarify design intentions long before the project is built in. 
This element can be advantages for the user to feel realism to the 
environment and it can achieve the interactive part or it the ways of 
communicating between users and the VR environment. Creating the 
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representation of the projects with virtual reality systems, a better way of 
communication will be provided with the client because the client can be involved 
in the project. 
The figure below shows that the examples of the virtual reality in many 
perspective of environment. Figure 1.7 and 1.8 are examples of living room 
Virtual Interior Design and Kitchen Interior Design. 
Figure 7: Interior design of Volkswagen Sharan (Kuusisto, Launonen, 
1997) 
en_ the VIrtueI Wend of 
• Pnt-CoIwtructlo VIeu.azatlon • Computer Animation 
• 3-DImeneIoneI \oteftor.nd ExteriOr Rendef1nga 
Figure 8: Examples of Virtual Interior Design (Feldman, 2003) 
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Figure 9: Examples of Kicthen Interior Design (Bluestar, 2004) 
Virtual reality (VR), perhaps the most advanced of three-dimensional 
interfilces, has much potential for enhancing the way architects and designers 
interact with their digital models (Astheimer, Felger & Muller, 1993) 
According to GiuHana & Jelena Petrie (2004), there is a new paradigm for 
teaching students of Architecture: it is the virtual one, which is web-based and 
distributed. This paradigm integrates time with space by adding the fourth 
dimension to 3D modeling worlds. According to them, it adds interactivity in the 
furm of event management, browsing multiple environments, and specialized 
sound - to name but a few of its powerful features. 
Without having to rely on high-end technologies, designers can traverse an 
exciting journey from static 3D space exploration (or preplanned animation) into 
interactive virtually by making use of some connected software like Virtual 
Reality Modeling Language (VRML). 
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1.1 Research Problem 
Interior design is one of the fields that become needs for global in order to 
find a good living for their family. A realistic virtual reality space will supply an 
excellent solution for interior design and marketing (Kuusisto & Launonen, 1997). 
Generally, rendering is one of the way that user can feel realistic even it is not in 
fully immersive ways to see the visual of the structure, colour and pattern of the 
environment. 
One of the examples glven by Feldman (2003), traditional two­
dimensional images gives very limited possibilities to test different alternatives in 
a realistic space. The problem may be arising which the system are not include 
the element of the user interactively by guiding the user to use, and other optional 
task. that can be done in the system so that the system are will not be one way 
interactive. 
Figure 10: Example ofInterior Design System (Fredman, 2003) 
Another example of Virtual Interior Design given by Aukstakalnis & 
BJatner (1992). is three-dimensional models for potential building. In this 
environment some of the task allows user to interact with the system is user can 
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walkthrough. According to Chen (1998), in designing the house, for instance, a 
designer can listen to how loud the hi-fi system in kid's bedroom sounds through 
the wall materials to see how the sound changes. 
As reported by Chen (1998), it is difficult to form and work with complex 
three-dimensional models solely through the imagination. We can see that the 
limitation on behaves of two parties between the designer and the client itself 
because the application of VR in interior design are more complex than the others 
application. 
This can be distinguish in terms of interactivity capabilities to modify the 
design, place equipment and appliances, define light sources and change colour, 
pattern, and texture of wall surfaces. 
1.2 Research Objectives 

This research aims to achieve some of the objectives such as follows: 

1.2.1 To compare the software for building the virtual Reality in Interior design 
environment. 
1.2.2 To discuss the advantages, limitations, similarity and strength ness of the 
software use in virtual interior design. 
1.3 Scope of the Research 
This research will focus on three different kinds of the software that use in 
building the interior design environment. It more focus on the comparison in 
terms of the strengths of each software, similarity and the limitations encounter 
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scope of the research, value of the research, structure of the research, limitations, 
strengths and conclusions of the chapter 1. 
Chapter 2 
This chapter discusses about the background of the research include the literature 
review of the study and background of each software that can be use to build the 
VR in interior design. 
Chapter 3 
This chapter discusses about the research methodology use in this study on how 
the procedure of the research. 
Chapter 4 
This chapter discusses about the research design and the phases involve in one of 
the related software. 
ChapterS 
This chapter discusses about the system development and the steps involve in 





This chapter discusses about the comparison of software in terms of similarity, 






This chapter discusses about the conclusion of overall of the research and the 
future recommendations. 
1.6 Limitations of Study 
VR technology is rapidly changing, this will contribute to the information 
and the style of the development may be valid for the short period of time. In this 
study it also facing some of the limitation that is discusses detail in chapter 6. 
1.7 Strengths of the Study 
The purpose of this study is to see the potential software use in the Virtual 
Reality software for interior design. The aim is to do research on the difference, 
strengths weaknesses and the limitations of the software. 
1.8 Conclusion 
This chapter focus more on knowledge use in this study by explained the 
fields related to this topic. 
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